Fine-tuning the structure of glycosaminoglycans in living cells using xylosides.
Xylosides can induce the formation and secretion of xyloside-primed glycosaminoglycans when administered to living cells; however, their impact on the detailed glycosaminoglycan structure remains unknown. Here, we have systematically investigated how the xyloside concentration and the type of xyloside, as well as the cell type, influenced the structure of xyloside-primed glycosaminoglycans in terms of the heparan sulfate and chondroitin/dermatan sulfate proportion and disaccharide composition. We found that although greatest influence was exerted by the cell type, both the xyloside concentration and type of xyloside impacted the proportion of heparan sulfate and the complexity of chondroitin/dermatan sulfate. The disaccharide composition of the chondroitin/dermatan sulfate was influenced by the xyloside concentration and type of xyloside to a higher extent than that of the heparan sulfate; the proportion of 4S-sulfated disaccharides in the chondroitin/dermatan sulfate decreased and the proportions of 6S-sulfated and/or nonsulfated disaccharides increased both with increasing concentrations of xyloside and with increasing xyloside hydrophobicity, whereas the proportion of nonsulfated disaccharides was primarily altered in the heparan sulfate with increasing concentrations of xyloside. Our results indicate that it is feasible to not only produce large amounts of glycosaminoglycans in living cells but also to fine-tune their structures by using xylosides of different types and at different concentrations.